Water, Culture and Sewage: Sources and Solutions of River Pollution in Oaxaca de Juarez, Mexico by Harma, Kirsten
Western Washington University 
Western CEDAR 
WWU Honors Program Senior Projects WWU Graduate and Undergraduate Scholarship 
Spring 2000 
Water, Culture and Sewage: Sources and Solutions of River 
Pollution in Oaxaca de Juarez, Mexico 
Kirsten Harma 
Western Washington University 
Follow this and additional works at: https://cedar.wwu.edu/wwu_honors 
 Part of the Environmental Sciences Commons 
Recommended Citation 
Harma, Kirsten, "Water, Culture and Sewage: Sources and Solutions of River Pollution in Oaxaca de 
Juarez, Mexico" (2000). WWU Honors Program Senior Projects. 249. 
https://cedar.wwu.edu/wwu_honors/249 
This Project is brought to you for free and open access by the WWU Graduate and Undergraduate Scholarship at 
Western CEDAR. It has been accepted for inclusion in WWU Honors Program Senior Projects by an authorized 
administrator of Western CEDAR. For more information, please contact westerncedar@wwu.edu. 
Water, Culture and Sewage
Sources and solutions of river pollution in 
Oaxaca de Juarez, Mexico
Kirsten Harma
Huxley College of Environmental Studies 




The Importance of Rivers, and the Effects of Pollution................................3
The Oaxaca Valley and Atoyac River............................................................... 4
Contamination of the Atoyac...............................................................................6
River Walk: Pollution Problems as Seen up Close.........................................9
What is Being Done about River Pollution.......................................................16
Government Actions................................................................................... 17
Legacy of the Sewage Treatment Plants......................................18
“Rescue of the Atoyac....................................................................20










________ An equal opportunity university
Bellingh£im, Washington 98225-9089 
(360)650-3034 Fax (360) 650-7305
HONORS THESIS
In presenting this Honors paper in partial requirements for a bachelor’s degree at 
Western Washington University, I agree that the library shall make its copies freely 
available for inspection. I further agree that extensive copying of this thesis is 
allowable only for scholarly purposes. It is understood that any publication of this 




The following paper is the result of research I completed while living and studying 
in Oaxaca, Mexico on a foreign study program during Fall Semester, 1999. My project 
reflects an overall look at environment and development issues in Oaxaca state, as well as 
a detailed case study of a river in Oaxaca’s capital.
The foreign study program, titled “Semester in Oaxaca,” is run through Portland 
State University and focuses on Mexican history, archeology and environment and 
development issues. As part of the program we had three months of formal classes in 
which we studied these subjects in a broad look at all of Mexico. However, the real 
classroom was Oaxaca, and our studies were complemented with exploratory activities and 
fieldtrips. Even conversations in cafes and riding the crowded buses were part of the 
learning experience, as they helped us to understand what our professor Jack Corbett 
referred to as “complex Oaxacan social norms.”
My goal in Oaxaca was to gain a better understanding of the environmental 
problems there, and both my project and complementary activities helped me realize this 
goal. Field trips to Oaxacan pueblos allowed me to look at pollution problems on a small 
scale, and thereby gain a better understanding of the base of problems I noticed in the city. 
Also while in Oaxaca, 1 had the unique opportunity to attend the “Green Millennium 
Conference”, a meeting of world Green Parties. I was also able to attend a conference of 
the Environmental Educators of South-Southwest Mexico, and to visit a somewhat 
eccentric American ecology professor working on recycling projects in rural areas. While 
this paper only deals with pollution problems in the city of Oaxaca, it reflects what I 
learned from the whole experience of being in Oaxaca.
Intraduction
The afternoon sun radiates off the pavement. Dogs trot around the banks of the nearby river, looking 
for a place in the shade. Across the channel children are playing in the river’s waters. They splash and laugh, 
oblivious to the two large pipes and the brown waters they’re emitting scarcely 200 meters upstream. I’m 
talking to a woman sitting in the shade in front of her house. "So, where do you think your household 
wastewater and sewage goes? ’’ / ask her. She looks up at me as her hands busily make tortillas. “ Well, to the 
river I suppose. ’’
The Atoyac River in the state of Oaxaca in southern Mexico is considered one of the 
most contaminated rivers in Mexico.' Like most of Mexico’s rivers little is being done to 
clean it up, but unlike rivers in most of northern Mexico, Oaxaca’s river pollution problems 
have scarcely been studied. In my independent study project I sought to ascertain the extent 
of the pollution problem and by doing so see what further research is needed. I investigated 
the sources of the pollution, what people think about the river pollution, and what people are 
doing to address this problem. I carried out my investigation by talking to government 
officials, professors and local residents. I also walked along a length of the Atoyac River and 
one of its tributaries to see pollution sources up close.
When I asked people what was being done to reduce the contamination of the rivers 
the majority answered “nothing”. In my investigations I saw the many forms of 
contamination, and discovered a very minimal amount of activities oriented at reducing this 
contamination. Solving pollution problems in Oaxaca, like solving environmental problems 
in any part of the world, is not simple. Solutions are largely institutional, relying on the 
government investing in water treatment plants and other infrastructure, as well as enforcing 
anti-pollution laws. However, everyone shares rivers and the concern and action of ordinary
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citizens is needed if pollution is going to be reduced. Citizens need to not only make sure the 
government is accountable for its actions, but they also must change their own actions.
Studying Oaxacan waterways provides needed information on a subject that has 
scarcely been studied. Studying the culture-specific causes of river pollution adds to a 
globally applicable knowledge base on how politics, economics and even human nature 
affect the environment. I hope to contribute to both of these areas.
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The Importance of Rivere, gnd the Effects of Pollution
Rivers are the lifeblood of many ecosystems. Plants, animals and humans require 
water to live, and rivers carry it across the land. Rivers provide water for many human uses, 
including municipal water for cities, water for cropland irrigation and water to meet 
industrial demands. When the quality of the rivers is diminished, these uses are degraded or 
lost. As William Stapp wrote, “By allowing poison in our rivers, we are slowly drinking it 
ourselves.”^ This statement indicates a direct human dependence on rivers and a 
responsibility to clean them up.
Polluted rivers harbor pathogenic microorganisms that may make people who use 
river water ill. If water from a polluted river is used to irrigate fields, pathogens cling to 
plants, and can cause illness among people who use those plants. Where industries are 
present along rivers, toxic chemicals and heavy metals enter the water and can accumulate in 
fish and shellfish, which can contaminate the human food supply. Pollutants in rivers can 
also travel through the soil into wells dug near them. People in rural areas are more likely to 
rely directly on rivers and unprotected shallow wells for their water needs. These are often 
the same people who are least able to bear the cost of simple preventative measures such as 
boiling water to purify it.^
River ecosystems have a natural capacity to purify their waters, but only to a certain 
extent.'* The capacity of rivers to support aquatic life is decreased when the decomposition of 
organic pollutants lowers the amount of dissolved oxygen in the water, and when toxins such 
as heavy metals build up.^ Pollution harms fish and microorganisms that live in the river 
waters, as well as other animals that use the water, disrupting the community of organisms 
that has developed over millions of years. River pollution is not localized around the
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sources, but has widespread consequences as pollutants dumped at one point on a river affect 
natural systems for many miles downstream.
Most human settlements are located around rivers because they are a traditional water 
source. Today, most cities get their water from other, cleaner sources. However, wastes and 
runoff from these centers of habitation continue to contaminate the very rivers which initially 
supported them. The most widespread contamination of water is from disease-bearing 
human wastes.^ Rivers are polluted when sewage goes directly to rivers, and in cities where 
there is no sewage system ground water can also be contaminated. This problem can be 
diminished by investment in treatment plants. However, most developing countries cannot 
afford treatment plants. In Latin America, as little as two percent of the sewage receives any 
treatment.^ The city of Oaxaca has no sewage treatment system, and therefore, the case study 
of river pollution in Oaxaca represents a problem that exists all over Latin America.
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The Ogx^cg Vgiley Atoygc Rivef
The Oaxaca valley is a landlcx:ked region set in the middle of the southern highlands 
of Mexico. The principal river in the valley is the Atoyac River which flows through the 
western edge of the valley, joining the Rio Verde and eventually flowing into the Pacific 
Ocean (Figure 1). The climate in the valley is semi-arid, with the dry season from October
g
to April, and the wet season from May to September. There is an overall moisture deficit in 
the valley, as the mean annual rainfall is less than the yearly potential evapotranspiration.^ 
Hence, through much of its course during the dry season, the Atoyac River has a very low 
water level or is dry.
The principal use of land in the valley is agriculture, making water for agriculture the 
most critical resource, and because there is a water deficit in Oaxaca, it becomes all the more 
critical still. Yet each year water demands are increasing both due to agriculture and due to 
industrial and domestic water needs in the cities. Small communities all along the Atoyac 
River use its water for irrigation. When there is no water in the river they pump water from 
wells beneath the riverbeds (Figure 4). As the quality and quantity of the water in the Atoyac 
is diminished, agriculture is threatened.
The city of Oaxaca de Juarez, with over 500,000 inhabitants in the metropolitan area 
is the largest city in the valley The city diverts water from springs and streams near Etla 
and San Felipe for its drinking water" but some residents also get water from wells along the 
Atoyac. Oaxaca de Juarez is the largest polluter of the Atoyac, dumping all of its untreated 
sewage and industrial wastes directly into the river.
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Contamination oftbe Atoyac
As few as 30 years ago there were fewer contaminants in the Atoyac and the river still 
had the capacity to purify itself. Fish abounded in the river, which many people caught to 
sell,*^ and a variety of flora and fauna lived around the river.'"* The rapid growth of the city 
of Oaxaca de Juarez beginning in the 1900s increased the impact on the river running 
through the city, and decreased the health of the river downstream.
As the city grew, no plans were made to mitigate the effects of the growing 
population. This is in part due to the fact that the growth was fast and unprecedented and the 
government did not have the funds to deal with it. All over Mexico, industrialization 
reshaped the country, creating factory jobs and decreasing support for subsistence farmers. 
This created a large migration of people, starting in the 1900’s and again with particular force 
in the 1960’s, from the countryside to the city.'^ Oaxaca, like other cities, did not have the 
infrastructure to deal with this rapid increase in population or the waste it created.
A system of sewers was built under the presidency of Porfirio Diaz in the late 19th 
century,'^ but no treatment plant accompanied the sewage system. Since then, no treatment 
plant has been built to deal with the increased residual waters and sewage from the city.
When the city expanded into areas that are now the Colonia Reforma and San Felipe, the city 
did not have the resources to expand the city’s sewer system. The result is that sewage from 
these areas is dumped into the adjacent Jalisco River, a tributary of the Atoyac, which runs 
open through half the city and is in a covered culvert throughout the remainder.'^ Sewage 
from modem middle class neighborhoods and illegal communities along the city’s periphery 
is still dumped, untreated, into rivers. One hundred and sixty seven other municipalities along 
the Atoyac also discharge all of their waters into the Atoyac without treatment.'*
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Each day, approximately 21 million gallons (equivalent to one football field filled 44 
feet high) of residual waters from the sewers and drainage of Oaxaca are dumped into the 
Atoyac.’^ These waters come from street runoff, houses and industries in Oaxaca and 
contain a combination of physical, chemical and biological wastes.^^ Industrial wastes 
contain the highest amount of chemical wastes and are most toxic, but the sewers discharge 
the largest amount of physical and biological wastes and contribute the largest amount of 
total wastes.
Biological wastes include organic matter, which, upon decaying, takes oxygen out of 
the water. Biological Oxygen Demand (BOD) reflects how much oxygen is taken out of the 
water by decaying organic matter. Table 1 shows some pollution sources and the amount of 
BOD they contribute to the Atoyac. Raw sewage usually contains 400 mg/L BOD, food 
industries contribute 700 mg/L. Water containing above 9 mg/L BOD is considered 
polluted.^' Aquatic organisms need a certain amount of dissolved oxygen in the water to 
survive. Fish, for example, require at least 5 mg/L of dissolved oxygen. In a study done in 
1994, Raymundo Toscano found that the amount of dissolved oxygen in the section of the 
Atoyac that flows through Oaxaca de Juarez drops to 0 mg/L. Table 2 shows the amount of 
dissolved oxygen in the water taken at several points along the river. Point “A” is at Santa 
Anita, and point “T” is where the Salado River joins the Atoyac (Figure 2). From point “D” 
to point “I” the study shows no dissolved oxygen in the water. The dissolved oxygen is not 
recuperated to a level sufficient for fish survival until point “K”, San Pablo Huixtepec 
(Figure 1). The river section between Oaxaca and San Pablo still has a high amount of 
contamination, even though it is distant from the direct pollution source. This shows the far- 
ranging impact of Oaxaca’s waste.
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The high amount of sewage discharged into the Atoyac in Oaxaca de Juarez is also 
harmful because of the large amount of infectious diseases it transmits. In Toscano’s study 
he found microorganisms in the Atoyac that cause cholera, typhoid fever, salmonella and 
hepatitis.^^ Oaxacan newspapers document outbreaks of those same diseases. For example, 
in 1997 the community of San Andres Zagaches reported bouts of cholera. The same 
community complained of a thin layer of black scum covering leaves of plants irrigated with 
water from the Atoyac.
The four main industries in the city of Oaxaca discharge a large amount of waste. A 
large part of these wastes is oils and greases. The quantity of oils and greases in the Atoyac 
exceeds the maximum limits permissible by law by ten times. Where the Salado River joins 
the Atoyac, tests showed between 103 and 146 milligrams of oils and greases per liter
24water.
Trash and its management is another factor that leads to the contamination of the 
Atoyac and its tributaries. A common practice for getting rid of solid wastes in the city of 
Oaxaca is to create trash pits in arbitrary sites in the depressions along creeks.Some of this 
waste is washed downstream to create problems later on, but the rest is left open to the air, 
creating bad odors. Decomposing wastes and toxic liquids also contaminate the soils and can 
harbor infectious diseases.^^
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Rivef- Wgik: Pollution Pfoblems gs Seen up Close
In order to better understand the sources of contamination described above I did an 
investigative walk along a tributary of the Atoyac and along part of the Atoyac. The goal of 
my investigation was to look at uses of the river and its water, what was directly polluting it, 
and to understand the attitudes of the people who lived near the river and contributed to its 
pollution. I interviewed people who lived along the creek and river, asking them if they 
thought the creek or river was polluted, what they thought polluted it, and what, if anything, 
should be done about it (Figure 4). My surveys were not completed in a scientific manner, 
but the information I gathered served to give me a general idea of people’s understanding of 
pollution problems and their attitudes toward river pollution. Through my investigations I 
learned about the direct sources of pollution and also about the cultural values and economic 
pressures that lead to this contamination.
The tributary stream that I followed originates as springs in the national park above 
San Felipe del Agua. This forested area is undeveloped and primarily used for hiking (Figure 
5). Water from the springs that feed the stream is used as an important source of drinking 
water for the city of Oaxaca.^^ The water in the creek appeared clean, but even within the 
park there was evidence of trash along the creek banks, apparently from hikers.
Just outside of the park, in an area that just 30 years ago was still an independent 
pueblo, the land is sparsely populated and is used for growing com. The first person I 
interviewed, a man working his fields, did not consider the creek contaminated. He said that 
he thought the water was fit for bathing in, and we noticed further down that children were 
playing in the stream (Figure 6). Even there, however, the people did not drink creek water, 
but used water piped from the springs in the hills.
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As I came across more and more houses along the creek I noted more trash (see 
Figure 7). The houses had latrines, but were on hills above the creek, suggesting that sewage 
from these living areas entered the creek after flowing through the soil. The second person 1 
interviewed was washing dishes with water piped from the creek. She did not consider the 
creek polluted either, and said that animals drank from it and people washed their clothes in 
it. Trash, she added, was thrown into the creek if the trash service did not come. The next 
person I interviewed said that trash service had improved in recent years, and a truck passed 
every 2 or 3 days, but agreed that people still threw trash in the creek. Along the creek I 
noted piles of trash that people had left in areas out of sight of the houses. Even if trash was 
not thrown into the rivers it was washed into the river from these areas. Other direct sources 
of pollution I noted along this creek were cows and donkeys along the creek, fertilized lawns 
and fields, and runoff from roads (Figure 8).
Further downstream I interviewed a woman in an affluent neighborhood. She 
immediately said that yes, the creek was polluted. She defined trash and soap from the 
houses farther up as the sources of pollution. Further up, sewage flowed down to the rivers 
she said, but in her neighborhood the infrastructure existed to pipe sewage away. I noticed 
here that although the women labeled the creek as polluted without doubt, she did not 
consider anything from her house as contaminating the creek.
As I interviewed people, I tried to get an idea of how people perceived the river and 
the pollution of it. One man’s response to my questions served as a good example of 
people’s perception of the pollution in the creek. He said that he thought it safe for children 
to swim in the creek right after a period of rain, but not otherwise. Even though he noted that 
aguas negras (sewage) flowed into the river, he said the river was cleaner after rains when
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the trash was washed away. Like the trash I saw hidden in bushes and pits away from the 
roads, these comments made me think that people have an “out-of-sight equals no problem” 
mentality. The same man also noted that there was a sewage system for some houses, but 
only as far as the house of the governor. Whether this signifies a connection between wealth 
and sanitation services or not, it shows that only a few areas have the infrastructure for 
removing wastes from houses. All sewage and drainage systems in the city of Oaxaca just 
relocates the pollution, however. As noted earlier, the sewage is moved out of sight, away 
from the houses, but is still dumped, untreated, into the Atoyac.
As I entered the more densely populated areas and looked at the creek running 
through the city, I noted more trash around the creek and more bad odors coming from the 
creek waters. Although many areas around the creek were lush with vegetation, others were 
simply channels, surrounded by mud or cement (Figures 9-11). Drainage grates on the streets 
were clogged with trash.
An anomaly along the portion of the stream that flows through the Colonia Reforma 
(Figure 2) is that there is a small sewage treatment plant. When the neighborhood was built 
over 10 years ago, it received federal funds to build the plant. Today the plant is still in 
operation, but only treats approximately 5% of the city’s waste, so any good it does is 
outweighed by the waste waters from the rest of the city. The treated water from this plant, 
and waters from other parts of the city, flow down the stream to the Atoyac River, the next 
point of my investigation.
I started near the Antonio Cacso Bridge (Figure 2) where much of the river bank had 
been transformed into a park. This project ''Rescatamos al Atoyac'" was completed by the 
government in 1997 (See “What is Being Done” for more information). There are basketball
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courts and playgrounds in this area, bringing more people near the river (Figure 12). The 
first people I saw were playing basketball. When their ball rolled down to the river they went 
down and got it out of the water, then one man wetted his face in the river water.
I interviewed people in the municipality San Jacinto Amilpas and people who lived in 
within the city. Everyone answered my questions differently. The first woman I interviewed 
did not consider the river contaminated. She said that it was polluted two years ago, when it 
was ''llena de monte," i.e. filled with grass and vegetation, but after the government put in 
the parks it was clean and did not smell bad.
A young man on a bicycle in the same area said that the river was contaminated, and 
“horrible.” He said that the drainage was the principle cause of contamination. The young 
man studied at the near by technological institute and said that he and some friends would 
pick up trash when they came down to play basketball. He said another group of students 
was doing a project to document the pollution of the river. He was one of the only people I 
encountered who seemed upset about the river pollution and who knew of things actively 
being done to improve it.
A woman waiting for the truck with bottled water to come by said that the river was 
contaminated, but less than before the Project. Before the bridge was built, she said she and 
her children had to cross the river every day to go to school. At that time, around 4 years 
ago, she remembered getting skin infections. Her children still go near the river to play in 
the park.
The man across the street said that the river was not contaminated near there, but that 
it was further along. He did not go near the river, but noted that dogs drank from it. If 
people bathed in the river it would damage them, he said, but not just by playing by it.
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A storeowner said that the river was dirty from the drainage system and from trucks 
dumping trash in the river. Two months ago two dead bodies had been found in the river, 
another form of contamination. Her house had a drainage system, but sewage from other 
parts of the city went into the river. Also, since trucks only passed about once a week to pick 
up trash, a service that is not free, people got frustrated and found other ways to dispose of 
trash. The trash collection facility was near-by. There I saw trucks but not much trash 
(Figure 13), so 1 assume they must dump it somewhere else.
The disparity in the answers given by people living in the same area represents a 
difference in the levels of understanding about the real pollution problems. The people who 
did not know that sewage went into the river based their answers on what they could see. For 
those people, only the areas that had trash near them were contaminated. The information I 
obtained by talking to these people is remarkably useful. Pollution of the river is going to 
continue if the very people that are contaminating it do not realize that they are.
All along this length of the river 1 noted large pipes channeling water from drains into 
the river (Figure 14). 1 also noted that there was more trash in the areas that had not been 
developed by the Project. Perhaps if visibility is so important in how people view a problem, 
then it also affects how they create the problem. If people see a cleaner area with less trash, 
perhaps they will be less willing to throw it there.
On my second trip to the Atoyac I started near the central market and bus station.
The river was used as a commodity in this region. All along the section men were taking 
sand and gravel out of the river bed, and some were washing their trucks in its waters (Figure 
15). A man up to his knees in river water said that he had suffered skin problems, and in the 
month of February, when there is virtually no water in the river, the smell is worse and he
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and other workers suffer more intestinal problems. When I asked him how he thought the 
problems of river contamination should be resolved, he said that it should be enclosed in the 
part that goes through the city.
Farther along I saw two women surrounded by small children. I asked them what 
they were doing there, and they said that they came there during the day to care for their 
goats. They said that they did not drink or use the water, but the goats did. The goats got sick 
from time to time but they did not seem to see this as a problem because they gave the goats 
medicine. The women, who perhaps are among the people most affected by the problems of 
sewage in the river, did not mention sewage as part of the contamination of the river, and so 
probably did not realize that it was there.
Along this section the river is used as a receptor of industrial waters from the Tri-Play 
factory. Just downstream from the factory I saw children playing and swimming in the river. 
Across the channel, on a street right along the river, vendors sell fruits and vegetables.
I had many frustrating realizations along this part of the river. Many people had no 
idea that sewage from the city goes into the river. When I asked about where the sewage 
went, three people got looks on their faces like it was the first time the idea had occurred to 
them that the sewage might go into the river. Most people noted trash as a source of 
pollution, and rated the river as more or less contaminated depending on the amount of trash 
in it. Many agreed that they would be willing to remove trash as a part of community 
service, as trash looked ugly, but none seemed particularly concerned about the problem. It 
seems like, to most people I talked to, the river is just something that is there, and nothing of 
particular significance. I could conclude that this apathy comes from a lack of connection to 
the river. Since most households are on city water systems they do not use the river water for
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washing clothes or any other common function. They do not have crops that they have to 
irrigate like the people in pueblos down the river, so they are not directly affected if the river 
is clean. However, even the people I talked to who do use the river water did not seem 
concerned about its contamination.
Considering the many sources of pollution discussed above, and the attitudes of the 
people towards the river, I will now look at what is being done to address river pollution 
issues.
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Whgt is Being Done ^bout Rivei" Pollution
As my river walk showed me, a lot needs to be done to prevent river pollution, both 
in major infrastructure improvements and in education of the people. Various groups are 
making efforts to solve these problems. The government has written laws and agencies exist 
to implement them, non-profit groups are gathering information about pollution problems 
and at least one group is making an effort to address the issue. Many people I interviewed on 
my river walks did recognize that a problem exists, and that, at least, is a step towards 
reducing pollution problems.
Govern rnent Actions
Mexico’s story of official environmental policy is shorter than that of the United 
States. A department now called SEMARNAP (Spanish acronym for Secretary of Natural 
Resources and Fish) was formed to deal with natural resources in 1979.^^ This agency 
created official statutes, but enforcement is minimal. Through the first decade of its 
existence, the federal agency lacked personnel to inspect polluting industries, and had to rely 
on the industries’ good will not to pollute.^® The laws exist, and laws regarding maintaining 
clean waterbodies are among them, but much improvement is still needed in terms of 
implementing and enforcing these laws.
The most general law is the Ley de Equilibrio Ecologico. Chapter 3 of this law is for 
“Prevencion y Control de la Contaminacion del Agua y de los Ecosystemas Acuaticas"' It is 
extremely vague. Articulo 117 states (roughly translated from Spanish); “In order to prevent 
and control water pollution it is necessary to consider the following criteria- the prevention
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and control of the contamination of water is fundamental to protect the ecosystems of the 
country. It corresponds to the state and the society to prevent contamination of rivers, 
watersheds, marine waters, and everywhere else where water collects. Urban waters should 
receive treatment before being discharged into rivers.” Article 118 states that the users of 
national waters need to obtain permits to discharge residual waters into anything other than 
the sewers. And, according to Article 129, no permits will be given unless the industry 
promises to treat the residual waters that it produces. According to these federal laws, it is 
the state that is in charge of keeping waste water from being dumped into Federal waterways.
The state laws are similar. Chapter 3 of the state law is equal to the federal law. The 
laws say it is the responsibility of the Instituto Estatal del Agua to prevent and control 
contamination. The Law of Potable Water and Sewage says that the State has to put in a 
system that will treat water that enters the drainage system. States and Municipalities also 
have to regulate industries so that they do not dump hazardous wastes into rivers, and so that 
water used in mining does not contain hazardous material (Article 95). Despite these state 
responsibilities, federal organizations, including the National Commission of Water (CNA) 
and SEMARNAP, have to continuously monitor water quality and keep state agencies in 
check.
None of the laws defined above have been implemented or enforced in Oaxaca.
Since the laws are so vague, however, pollution can occur without being considered a 
violation of the laws. However, a specific norm, the NOMOO-ECOL-1996, created by the 
Direccidn de Regulacion Sanitario gives parameters as to how much pollution is allowed 
into rivers and is still violated. The pollution in the Atoyac exceeds, by a large percentage, 
the limits permissible by this norm.^'
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Legacy of the Sewage Ti^e^tment Plants
Considering that the major pollution problem in the Atoyac River is the discharge of 
sewage and runoff into the river, the construction of a sewage treatment plant seems like the 
most important action the government can take to prevent river pollution. In Oaxaca, there 
have been discussions of putting in a treatment plant since the early 1980"s, but nothing has 
been done. The laws outlined above state that it is the responsibility of the state 
government to install sewage treatment plants, so why has the government not done 
anything? There are many reasons, including problems with the structure for allocating 
funds, the lack of funds, the problem of political priority, and inter-institutional conflict.
The Mexican government structure for providing services such as sewage systems to 
cities is highly centralized. Although the responsibility of installing treatment plants falls to 
state governments, the funding and approval for such a project could only come from the 
federal government. Municipalities receive an average of 80% of their budgets from state and 
federal governments, and so large infrastructure projects must be authorized and budgeted by 
the federal government.If citizens want a project completed in their city, they have to 
solicit funds from federal agencies. If Oaxacans decide they want a treatment plant in the 
city, they could not make any direct difference, such as voting to pay higher taxes to 
construct that plant. Minimal local control makes it difficult for any local efforts to create 
change.
A second barrier to constructing treatment plants is that the basic infrastructure 
needed to complete them does not exist. There is a system of sewers in Oaxaca, but it does 
not cover the whole city. In order to finish the system, more sewage lines would need to be 
built and household waste would need to be separated from the runoff from city streets.
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Even if funding was allocated from the federal government, however, it may not be enough.
As a U.S. waste disposal expert noted in 1990, “Protecting the environment has become a
political priority in Mexico, but the infrastructure is totally missing and building it will
involve astronomical costs and lots of time.”^"^ Estimates for the cost of installing a treatment
plant range from 12 million pesos (approx $1.2 million U.S.) to 50 million pesos.
Lack of a complete sewage system and treatment plant in Oaxaca could be attributed
to more than just lack of funds, however. As one cynical author put it:
‘The formation of the Comision Federal de la Electricidad (CFE) centralized efforts 
to provide electricity to every portion of the city and state. This is not entirely and 
apolitical act: as one government functionary put it, “Electricity is generally available 
to people in large part because it is visible.” On the other hand, sewers, which are 
underground, cannot serve the important function of reminding people of the 
goodness of the government and the PRI (Mexico’s leading political party).”^^
As my walk of the river suggests, the visibility of the problem determines to a large degree
how people assess the severity of the problem. People do not see sewers and many may not
even realize that they lack them. Considering how expensive it would be to finish the sewer
system and construct a treatment plant, it may be easy for the government to push this
environmentally but not politically important project off their list. And since the government
is so centralized, it is easy for the people in the federal government to withhold funds from a
project that does not directly benefit them.
Intergovernmental conflict is another factor that is hindering the construction of a
treatment plant. The city government wants many small, biological treatment plants in
different parts of the city, and the state government wants one big, conventional plant on the
south end of the city.^^ The supporters of many small plants argue that there are no ways to
dispose of the sediments filtered out from a large plant, which would create a contamination
problem near the plant. The supporters of a larger plant argue that the existing sewage pipes
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are already directed towards the south end of the city where the large plant would be 
constructed (Figure 2). Until there is a consensus between these state and local 
governments, they cannot create a unified force in soliciting funds from the federal 
government.
Many government projects do not succeed because there is a lack of continuity 
between government terms. Municipal governments are given three years to do projects, 
which is often insufficient to complete anything.^^ Large projects such as the construction of 
treatment plants need periods of investigation, then discussion, and then, maybe, the project 
can be started. Projects need to be started at the beginning of those cycles if they have any 
hope of being completed because at the end of each cycle new people are elected and funding 
and efforts for projects can be completely cut off. In Oaxaca, a company was contracted to 
build the plant on the south end of town in the early 1990's. The government even 
announced the proposed treatment plant.^^ However, the construction company’s contract 
ran out before they had barely started on he project."^^ Time and money was invested with no 
end result.
"Rescue'' of the Atoy^c
In 1998 Governor Diadoro Carrasco Altamirano initiated a project funded by the 
urban development agency SEDUCOP that would nominally “Rescue the Atoyac.” This 
project, named “Rescatamos al Atoyac,” was a $2.5 million US endeavor to reinforce the 
banks of the Atoyac with gabions and cement, and to create a series of playgrounds, 
basketball courts and cement paths between the Antonio Casco and the Valerio Trujano 
Bridge. Although the founders of this project generated a lot of positive publicity for it, 
many groups protested it as well. Both SEMARNAP and the non-governmental organization
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Pro-Oax were against the project, supporting their stand by arguing that the supposedly 
“ecological rescue” had no environmental impact assessment showing how it would affect 
the ecology of the river.Ironically, as one opponent stated, a treatment plant would 
actually be cheaper than the project."^^ This project, like many government projects, would 
only visually improve the river, putting a glossy cover over the real problems.
Despite the fact that the project did not solve the real pollution problems, some 
observations 1 made on my river walk demonstrate just how importance image is. One 
woman I interviewed in San Jacinto Amilpas did not consider the river contaminated. She 
said that it was polluted two years ago, when it was '"llena de monte, ” i.e. filled with grass 
and vegetation, but after the government put in the parks it was clean and did not smell bad. 
This attitude may prove a barrier to improving the water quality in the river itself. If the 
government can convince people it is doing a good job of keeping the river clean with 
superficial projects, it may be able to avoid investing in long term solutions.
The Instituto Estdtd! Ecology
The Instituto Estatal de Ecologia is a government agency just beginning to work on 
reducing the pollution of the Atoyac, a role given to them by the state laws. The primary 
project being done by the lEE now is working out solutions to the contamination of the 
Papaloapan River in north-east Oaxaca. The Papaloapan, one of the largest and most 
important rivers in Oaxaca, is severely contaminated by a city on its banks, Tuxtepec, and by 
the high number of industries along the river. Complaints by citizens about on the amount of 
fish dying in the river a number of years ago inspired action by the state government. The
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lEE set up a system to deal with the contamination of the Papaloapan, and plans to use the 
same structure to address the problems of the Atoyac.
Based on the Papaloapan project the Instituto Estatal de Ecologia wrote a report 
called Diagnostico y Propuesta de Saneamiento de la Cuenca del Rio Atoyac^ (Diagnostic 
and Proposal of Clean-up of the Atoyac River Watershed) on the proposed project for the 
Atoyac in the 1992-98 governing period. The report is still very general, but it is a necessary 
preliminary step in the government process. The report includes chemical studies of the 
water quality in the river. It notes all of the point source polluters, such as industries, and 
what they each contribute to the contamination of the river.
The lEE proposes several projects that can stop river pollution. Among these 
proposals are setting up a system to get funds for the projects, soliciting the support of 
national environment and development agencies, inviting recycling facilities to Oaxaca and 
giving financial support to groups that contribute to reducing solid waste disposal. These 
ideas are only in the planning stages and are not priorities in the government offices, but they 
are strong proposals, and, maybe, with the right amount of financial and political support, 
they will be implemented. Perhaps the first step in getting the government to do its share of 
protecting and cleaning up rivers is getting citizens that care together to try to make a 
difference.
By Non-Govemmental Organizations
The most concern about contamination of the Atoyac has been voiced by the non­
governmental group Pro-Oax {Patronato Pro-Defensa y Conservacion del Patrimonio 
Cultural y Natural del Estado de Oaxaca). This group was formed to work towards
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preserving the cultural and natural heritage of Oaxaca. Its main efforts are directed at solving 
pollution problems along the Rio Papaloapan, but it is also now using the same strategies for 
the Rio Atoyac.
On August 23, 1997 members of Pro-Oax wrote the Declaracion de la Cuenca del 
Rio Atoyac (Figure 16), soliciting the immediate intervention of the state government and 
local municipalities in addressing river pollution issues. Ideas they proposed for improving 
the river include expanding environmental education programs, expanding garbage collection 
facilities, creating small water treatment facilities, and encouraging tree-planting in the 
watershed. A fundamental principle of this proposal was an encouragement for all 
government agencies, universities and civil associations to work together. The declaration 
was signed by the political and social elite of Oaxaca. This noble effort may be like the 
environmental laws, strong on paper only. But, like the environmental laws, it is a step in the 
right direction.
Pro-Oax is mostly composed of artists and elite of Oaxaca and receives a lot of media 
attention precisely because of the importance of its members. In a society where social 
position and power are critical in receiving support, an environmental organization composed 
of elite has an edge in making a difference. The directors of Pro-Oax were among the 
strongest voices in opposing the “Rescatamos al Atoyac” cement project. Quotes from the 
director Jose Bustamonte were published in Oaxaca’s most read newspapers. In one article, 
Bustamante was quoted as having said that the project was an insult to society. He 
elaborated, saying that the true clean up of the river would take more than gabions, rocks, 
and improving the visual appearance of the river. He called the citizens to question where
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their tax money goes and to insist that authorities fulfill the obligations that have been given 
to them."^^
This organization provides an opportunity, at least in theory, for all citizens to make a 
difference. Student groups have proposed projects to the board of members, and have 
received the support of PRO-OAX."^ One of the clauses PRO-OAX’s methods document 
encourages students and non-profit groups to get involved, so it is reasonable that there be an 
opportunity in the group’s structure for their involvement.
By Citizens
Ordinary citizens are most affected by the problems of river pollution and should 
ideally have some say in preventing it. Some citizens have voiced concerns, but most have 
not been effective in making a difference. This could be because there are few ways for 
citizens to be involved in decisions for change, the structures for change that do exist are not 
being utilized, many people are simply uneducated about the problems, and many just do not 
care.
There are very few ways for common citizens to get involved in the political structure 
to make a difference. Most feel like they do not even have a chance of soliciting basic 
services such as clean water and roads.'*^ After some people from a Colonia Popular on the 
edge of town tried to organize a group to solicit funds from the local government to bring 
water from the city’s tubed water system, many dropped out, assuming that the government 
would not help them.**^ If people do not feel like they have a voice in local government even 
to solicit funds for basic services, it is less likely that they will ask for improved river quality, 
even though it may improve the quality of their lives.
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Many communities in Oaxaca have a social system that could be used to diminish 
river pollution. The traditional tequeo is an enforced community service where a 
representative from every house has to work on a project designed by the community. This 
system mostly exists in pueblos, but also persists in some parts of the city. One man in San 
Felipe said that his neighborhood put in a system of household water through the tequeo 
service. I asked many people on my river walks if they thought the tequeo service could be 
used to clean up the rivers, such as removing trash from creeks and streets. Some said that 
they would be willing to do this if someone else organized it, but they had never heard of 
such a thing being done.
One group of citizens felt strongly enough about river pollution to protest. A 
Oaxacan newspaper documented the complaints of members of the Colonia Cinco Senores 
and Santa Lucia del Camino (Figure 2). These people, living at the south end of the city 
where rivers and creeks have picked up waste from the entire city, said they suffered illnesses 
caused by a nearby creek."^^ The residents fear that the creek will overflow its channel, 
causing sickness outbreaks of epidemic proportions. These citizens’ proposed solution was 
that the authorities make the responsible agencies enclose the river until it gets out of the 
city. The fact that people in these communities voiced their complaints provides hope that 
more citizens will do the same until perhaps they are heard, and the government is forced to 
respond.
The solution that these citizens proposed demonstrated that the immediate problems 
of pollution have to be dealt with, but also that education is needed in order to find long term 
solutions. The citizens protested because areas throughout the city were pushing the filth 
onto them, but their proposal only moved pollution in the rivers away from their community.
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not really getting rid of it but leaving it for someone else to deal with. The citizens may have 
made this cry for a local solution because the problem seems too immense to actually solve, 
and they need the health problem eliminated as soon as possible. Cleaning up the rivers can 
take years, and enclosing the river in culverts gets rid of the problems in the meantime. 
However, if everyone just moves the pollution away from themselves, it will never be dealt 
with. People need to start working to solve the root of the problem, and this involves 
developing a consciousness and understanding about what the problem is.
Citizen concern may be one of the strongest tools for solving river pollution 
problems. People need to take these problems into their own hands but there is a general lack 
of education about rivers and their pollution, which may be causing the current lack of 
interest. As my river walk showed me, many people were unaware of what causes river 
pollution and how everything is connected. People did not connect their sewers to the bad 
smells they noticed coming from rivers, they did not connect pollution upstream with the 
river near where they lived, and they often did not understand that pollution involves more 
than just trash. People need to see the big picture and understand that what happens on one 
part of the river affects the rest, that the government is required by law to clean-up rivers, and 
that everyone has a responsibility not to pollute common waterways. Pro-Oax declared that 
education is an important part of “rescuing the river.” Hopefully, through their organization, 
or through efforts of schools, students or other groups, education programs will be initiated. 




Rivers serve a vital function as suppliers of water to humans and wildlife. As river 
water becomes polluted, human and ecosystem health suffer. The Atoyac River, like most 
rivers in Mexico, is severely polluted and few efforts are being made to clean it up. Both 
institutional and social changes are needed if river pollution is going to diminish, but this 
study of Oaxaca shows how difficult the pollution prevention and clean up process is.
Many of the barriers to achieving a clean Atoyac are institutional. Pollution 
prevention and control laws are weak and poorly enforced, government agencies are not 
allotting funding, and the infrastructure needed to create a water treatment system is 
incomplete. In order to avoid the health risks posed by polluted rivers, large-scale 
institutional changes need to be made soon. Long-term solutions however, will only come 
through the education and consciousness of the people.
When talking to people in Oaxaca, I discovered that many of them did not blame the 
social and economic problems on the government alone, but on the motivations of their 
fellow citizens. A phrase 1 heard repeatedly was, '"hay que concientizar a la gente," 
translated, “one has to make the people conscious.” Caring for rivers, like caring for all of 
nature and all of one’s community, needs to become part of everyone’s assumed set of 
responsibilities. Citizens need to make sure government fulfills the duties assigned to it as 
well as change their own actions. No one person can “make” people conscious, but hopefully 
through education and cooperation, consciousness will develop to the point when people are 
ready to make long-term changes.
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Figure 1; The Atoyac Watershed

1. Considera Ud. que este no esta contaminado?
(Do you consider this river to be polluted?)
2. Que piensa que son las fuentes de contaminacion?
(What do you think are the sources of pollution?)
3. Ha notado olores que vienen del rio? De que tipo?
(Have you noted odors that come from the river? What kind?)
4. Acercan Ud. y su familia al rio?
(Do you or your family go near the river?)
5. Han sufrido enfermedades por causa del rio?
(Have you suffered illnesses caused by the river?)
6. En que fomia usan el rio?
(In what way do you use the river?)
7. En el tiempo en que ha vivido aqui, ha notado cambios en la condicion del rio:
De que tipo?
(In the time that you have lived here, have you noted changes in the condition of the 
river? What sort?)
8. Ha notado si animales o pajaros acercan al rio?
(Have you noticed if animals or birds go near the river?)
9. Tiene ideas sobre como se puede disminuir la contaminacion?
(Do you have any ideas about how to diminish the pollution?)
10. Ha visto que el gubiemo participa en disminuir la contaminacion? - Si si- en que 
forma?
(Have you seen that the government participates in reducing pollution? If yes, in 
what form?)
11. Esta dispuesta Ud. a participar activamente en mejorar la sanidad del rio? En 
que forma?
(Would you be willing to actively participate in improving the health of the river? 
In what form?)
Figure 3: Questions Asked on River Walk
. Figure 6: Children playing in stream in San Felipe
Figure 7: Where we first noticed trash near stream
Figure 8: Cows drink stream water, one use of the San Felipe stream
^ Figure 10: Pipe where runnoff and sewage flow int 
Oaxacan stream
11: Sewage filled water flows through many neighborhoods
Figure 12: Playground and basketball courts near Atoyac
Figure 14: Where runnoff and sewage from Oaxaca enters Atoyac
Figure 15: Men extract sand and gravel from Atoyac
A
DECLARACION DE LA CUENCA DEL RIO ATOYAC
Considerando los danos causados a la cuenca del no Atoyac con la perdida de agua y al 
medio ambiente por la tala inmoderada de sus bosques y la contaminacion que afecta al no por el 
arrojo diario de aguas negras, basura, desechos producidos por industrias, hospitales, clinicas, 
pesticidas, agroquimicos y talleres, los representantes municipales de los pueblos y organismos 
civiles, de mutuo acuerdo;
DECLARAMOS
1. -C«istituimos en una alianza de pueblos y organismos civiles para la deiensa y rescate del 
rio Atoyac, como un medio de relacion y cooperacion en la solucion de los problemas ecologicos c«i 
el gobiemo estatal y federal.
2. -Demandar el rescate integral del rio Atoyac con programas de educacion ecologica, 
instalacion de santarios ecologicos, centros de acopio, instalacion de sistemas femiliares y colectivos 
en el tratamiento de aguas grises y negras, zon la paiticipacion de autoriades municipales y 
comunidad.
3. -Promover proyectos de viveros y programas de reforestacion manejados por las propias 
comunidades.
4. -Exigir la cancelacion de autorizaciones de aprovechamiento forestal sobre los bosques que 
integran la cuenca y el cumplimiento de las Leyes y Reglamentos en materia forestal y del medio 
ambiente, especialmente en el control de desechos y aguas residuales.
5. -Pedir a fa Comision Nacional del Agua, Secretaria del Medio Ambiente Recureos 
Naturales y Pesca, Secretaria de Salud, Instituto Estatal de Ecologia e insthuciones oEciales de 
educacion superior, el analisis de calidad de las aguas de consumo domestico y los niveles de 
contaminacion del rio Atoyac.
6. -Proponer al Gobiemo del Estado la instalacion de varias plantas de tratamiento de aguas 
negras en la Ciudad de Oaxaca, Municipios Conurbados y comunidades urbanizadas que se asientan
las margeoes del rio, mediante la participacion de tecnicos especializados.
Por la magnitud de los problemas de ccxitaminacion que enfrenta el rio Atoyac solicitamos al 
^Gobemador del Estado de Oaxaca su inmediata intervencion y apoyo en esta lucha de los pueblos 
y asociaciones civiles Fundacion Rodolfo Morales, A. C, y Patronato Pro-Defensa y Conservacion 
^jlPatrimonio Cultural y Natural del Estado de Oaxaca, A. C., (PROOAX) al logro de los 
’%f6sitos que nos unen.
i
' A los medios de comunicacion y organizaciones ecologicas del estado, nacionales e 




Oaxaca, Oax., a 23 de agosto de 1997.
yj C
/ ^ Rodolfo Morales
I . Fundacion Rodolfo Morales, A. C.
\ Figure 16: Declaration of the Atoyac Watershed: an agreement of community i 
members and local governments to work towards cleaning up the Atoyac 
watershed
Table I: Biological Oxygen Demand (DBO) discharged from various sources in Oaxaca 
de Juarez. Raymundo Toscano, 1994.
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